Introduction
============

The Montgomery-Åsberg Depression Rating Scale (MADRS) is a 10-item questionnaire widely used to assess depression severity in clinical trials and practice.[@B01]-[@B03] This instrument addresses several limitations of the Hamilton Depression Rating Scale (HAM-D), which was considered the gold standard for decades.[@B04],[@B05] Although the HAM-D is a reliable and valid measure of depression severity, many problems with the scale have been described, including overrepresentation of vegetative symptoms and underrepresentation of atypical symptoms.[@B06] Furthermore, some items of the HAM-D have low interrater and retest coefficients.[@B04] Compared to the HAM-D, the MADRS has more precision in estimating depression and greater capacity to differentiate between responders and nonresponders to antidepressants.[@B07]-[@B09]

Many studies in different settings have shown the MADRS to be valid, reliable, and sensitive to change.[@B10]-[@B12] Its sensitivity has been confirmed particularly in clinical noninferiority trials, where the difference in response among treatment arms was small.[@B13] Given its advantages, the MADRS has been translated from English into several languages, including Brazilian Portuguese, German, Spanish, Persian, and Bangla.[@B14]-[@B20] All validation studies reported high correlation indexes between the MADRS and the HAM-D (89% in the Brazilian Portuguese study, for instance).[@B14]

The original MADRS was published without suggestions on how to gather information to rate its items. To standardize MADRS assessment, Williams & Kobak[@B08] developed the Structured Interview Guide for the MADRS (SIGMA), based on feedback from raters. The SIGMA is an adaptation of the MADRS with detailed instructions on how to elicit each of its items. It standardizes clinician application of the MADRS, resulting in high reliability.[@B05] The SIGMA also facilitates training of new raters.

A Brazilian Portuguese version of the SIGMA is not yet available.[@B14],[@B15],[@B21] To the best of our knowledge, the original SIGMA has only been translated to Japanese.[@B18],[@B19],[@B22],[@B23] Given this gap in the literature, we translated and validated the original version of the SIGMA into Brazilian Portuguese, using data from participants enrolled in an ongoing clinical trial. The present paper reports the results of this cross-cultural adaptation and validation process.

Methods
=======

Study design
------------

This observational study was designed to develop the Brazilian Portuguese version of the SIGMA (SIGMA-VB). We translated and cross-culturally validated the original SIGMA into the SIGMA-VB, and formally validated the SIGMA-VB using data from 93 adult outpatients enrolled in the Integral Assessment in Unipolar Depression (AIUNI) trial (ClinicalTrials.gov identifier: NCT02268487). The study was designed and reported per the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement.[@B24]

Setting
-------

The AIUNI is an open-label controlled clinical trial designed to assess early improvement in major depressive disorder after treatment with sertraline (n=55) or venlafaxine (n=38) at doses of 50-200 mg and 75-300 mg, respectively.

Dosage adjustments in the AIUNI trial were performed according to scores on the HAM-D and Udvalg for Kliniske Undersøgelser (UKU) Side Effect Rating Scale.[@B25] The latter is a 48-item clinician-rated structured interview developed by the Scandinavian Society for Psychopharmacology that assesses possible side effects of psychotropic medications.

Data collection occurred between 2013 and 2015. Our study was performed prior to a modification in the AIUNI trial protocol specifying sertraline as the only intervention for new participants.

Ethics
------

Our study and the AIUNI trial were approved by the institutional review board of Instituto de Psiquiatria, Faculdade de Medicina, Universidade de São Paulo (protocols 58942 and 11848, respectively). All participants signed an informed consent form prior to any study procedure. The original SIGMA author and its copyright holders approved development of the SIGMA-VB.

Participants
------------

Participants enrolled in the AUNI trial were a convenience sample of individuals aged 18-65 years with a diagnosis of major depressive disorder according to a psychiatric interview and the Structured Clinical Interview for DSM-IV Axis I disorders (SCID-I/P). This initial assessment was performed by psychiatrists specialized in mood disorders. Recruitment for the AIUNI trial occurred via the Grupo de Estudos de Doenças Afetivas (GRUDA) website at <http://www.progruda.com>. The exclusion criteria for the AIUNI trial were psychiatric comorbidities in the past year and history of bipolar disorder, schizophrenia, mental retardation, or Axis II disorders. Participants with unstable or untreated clinical comorbidities were also excluded. Participants undergoing treatment with psychotropic drugs underwent a washout period prior to the AIUNI trial (7 days for antidepressants, mood stabilizers, and antipsychotics except clozapine; 28 days for clozapine and fluoxetine).

Data collection
---------------

Participants in the AIUNI trial were assessed over five visits: at baseline, and at weeks 1, 2, 4, and 8 of treatment. These assessments included a psychiatric evaluation, the SIGMA-VB, and the HAM-D.[@B01],[@B26],[@B27] The HAM-D was administered by a trained rater. The SIGMA-VB was administered by two raters, a psychiatrist and a clinical psychologist, specifically trained in both scales and in this research protocol. Interviews were conducted independently during the same day, and raters had no access to previous or current scores.

Data sources
------------

### SIGMA and SIGMA-VB: structured interviews for MADRS

The SIGMA and the MADRS have the same sequence of questions. However, SIGMA questions are open-ended to encourage participants to report their experience, instead of providing responses constrained by alternatives. For instance, rather than "Are you sad or happy?," the SIGMA question is: "How have you been feeling since last \[day of week\]?" Each question of the SIGMA should be inquired literally. If further clarification is necessary, the SIGMA provides optional follow-up questions. Additionally, raters can ask other questions to improve accuracy. Furthermore, the SIGMA question about "apparent sadness" depends on the rater's clinical impression, and can rely on information from third parties (such as family members and nursing reports).

We translated the SIGMA from English into Brazilian Portuguese using the Brazilian Portuguese version of the MADRS and following the World Health Organization guidelines for World Mental Health Surveys.[@B14],[@B28] Our first translation was reviewed by a team of psychiatrists who were fluent in English, specialists in mood disorders, and trained in application of the MADRS. These psychiatrists evaluated the whole scale and graded the understandability of each item as very low, reasonable, good, or excellent. Following their suggestions, we created the final version of the SIGMA-VB. This new version was then back-translated into English by a native speaker who had no prior knowledge of psychopathology or of the MADRS.

### Other instruments

We used the SCID-I/P to verify trial eligibility.[@B29] The SCID-I/P is a clinician-rated instrument designed to comprehensively assess major psychiatric diagnoses. It includes open-ended questions following DSM-IV-TR criteria, prompts for elaboration and examples, guidelines for rating, and an algorithm to reach final diagnosis and severity. The reliability and validity of the SCID-I/P have been reported in several studies.[@B30]

For validation purposes, we used the HAM-D, a 17-item questionnaire with multiple choice questions on depressive symptoms. According to the American Psychiatric Association, scores are classified as follows: remission (1-7); mild depression (8-13); moderate depression (14-18); severe depression (19-22); and very severe depression (23 and above).[@B31] The HAM-D has demonstrated psychometric robustness (validity, reliability and change sensitivity) in several studies.[@B32]

Statistical analyses
--------------------

All analyses were performed in the R[@B33] and the AgreeStat 2011.1 softwares. First, we evaluated central tendency, dispersion, and distribution of all continuous and categorical variables. Then, data were analyzed with nonparametric statistics, considering dropouts in the AIUNI trial. We used AgreeStat to calculate several interrater reliability indexes: Cohen's kappa, Scott's pi, the Brennan-Prediger coefficient, Gwet's AC2, and Krippendorff's alpha. We also used Gwet's and Krippendorff's coefficients as complements: the first was calculated considering all participants, while the later was calculated excluding participants with missing data. Finally, we used Spearman's correlation coefficients to measure correlation between raters' scores using the SIGMA-VB and between SIGMA-VB and HAM-D scores. For all analyses, we assumed a significance level of 0.05.

Results
=======

Our sample comprised 93 individuals with an average age of 42.5 years (standard deviation \[SD\] 11.2, range 19-65 years). Most participants were female (75%). A total of 122 participants were assessed for eligibility, but 29 were excluded (26 did not meet our inclusion criteria and 3 declined to participate). Twenty-one participants dropped out due to nonadherence to medication (n=16), intolerable adverse effects or clinical decline (n=4), and withdrawal (n=1). The number of participants in each week of the study ranged from 93 at baseline to 72 at 8 weeks.

Our SIGMA-VB reliability analysis included 93 validity assessments resulting in 288 interactions. [Table 1](#t01){ref-type="table"} and [Figure 1](#f01){ref-type="fig"} report SIGMA-VB and HAM-D scores over the study visits. According to the SIGMA-VB mean scores, participants had moderate depression at baseline followed by mild depression at 8 weeks; according to the HAM-D mean scores, they had severe depression at baseline followed by remission at 8 weeks. Mean depression scores declined consistently during the course of the visits. However, SD scores remained high until the fourth week of treatment, while maximum scores remained high throughout the study period.

We found good interrater reliability indexes using the SIGMA-VB ([Table 2](#t02){ref-type="table"}). Raters were able to classify the same severity of depression as the clinicians over the five SIGMA-VB assessments. Furthermore, we found over 90% of correlation between scores attributed by different raters using the SIGMA-VB ([Table 3](#t03){ref-type="table"}).

Correlations between the HAM-D and SIGMA-VB were strong (\> 0.66) ([Table 4](#t04){ref-type="table"}). Correlation coefficients increased during the course of visits: we found lower correlation levels at baseline (when most participants had severe or moderate depression) and higher correlation levels at 8 weeks (when participants had mild depression or remission).

Discussion
==========

To our knowledge, this is the first study to translate a structured interview guide for the MADRS into Brazilian Portuguese. Our participants were assessed at five time points during the acute phase of depression treatment (8 weeks), and thus at different depression severities. This aspect represents a strength of our study. Comparatively, the Japanese SIGMA study evaluated seven participants in a total of 18 interviews (one to four interviews per participant).

In all five of our SIGMA-VB assessments, correlation coefficients between raters exceeded 90%. These results are similar to the findings of the Japanese SIGMA study, in which interrater reliability ranged from 0.91 to 1.00.[@B15] We obtained high interrater reliability scores despite having raters with different backgrounds (a psychiatrist and a clinical psychologist). This suggests that the SIGMA-VB is appropriate for assessing depression severity even with some degree of interrater heterogeneity.

We found large correlations between the SIGMA-VB and the HAM-D, confirming the validity of the SIGMA-VB. The concurrent validity between the MADRS and the HAM-D was 0.85 and 0.95 in the German and Persian versions of the MADRS respectively[@B16],[@B18]; no validity analysis was reported in the Japanese SIGMA study.

Correlation between the SIGMA-VB and the MADRS varied according to depression severity, with larger correlation coefficients among milder cases (0.64-0.88). In agreement with previous studies, the SIGMA-VB was more consistent in detecting severe depression and monitoring progress during treatment.[@B01],[@B13] However, the HAM-D was more sensitive to non-cardinal symptoms of depression (such as anxiety and somatic symptoms) in participants with mild depression or euthymia.

Despite the relevance of translating the SIGMA into Brazilian Portuguese, our study does have limitations. First, we used a convenience sampling method, which reduces the generalizability of our findings. Also, we did not compare the reliability of the MADRS scale with and without the SIGMA-VB interview, as that would have increased the complexity of our data collection process. However, previous literature supports the SIGMA as a more reliable instrument.[@B05] In addition, we did not perform an analysis stratified for age, as that would have required a larger sample.

Our findings confirm that the Brazilian Portuguese version of the SIGMA is a reliable instrument to assess depression severity. The SIGMA-VB should be considered for use in research and practice, especially when dealing with severely depressed patients undergoing antidepressant treatment.
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###### Participants' SIGMA-VB and HAM-D scores

  Instrument/week   Mean (SD)    Minimum   Maximum
  ----------------- ------------ --------- ---------
  SIGMA-VB-A                               
   0                28.6 (7.6)   10        47
   1                24.1 (8.9)   6         44
   2                21.2 (9.5)   1         42
   4                18.3 (9.0)   0         37
   8                14.9 (1.4)   0         40
  SIGMA-VB-B                               
   0                29.7 (8.2)   13        48
   1                24.2 (8.5)   4         44
   2                21.0 (9.7)   1         44
   4                19.2 (9.6)   0         40
   8                15.1 (1.5)   0         41
  HAM-D                                    
   0                19.4 (5.7)   14        40
   1                16.0 (6.2)   6         31
   2                13.0 (6.5)   0         33
   4                12.1 (5.7)   0         24
   8                1.8 (6.6)    0         27

HAM-D = Hamilton Depression Rating Scale; SD = standard deviation; SIGMA-VB-A and B = Brazilian Portuguese version of the SIGMA applied by raters A and B, respectively.

###### SIGMA-VB: two-rater chance-corrected agreement coefficients (quadratic-weighted)

  Instrument/week        Correlation coefficient   Standard error of the mean   95%CI       p-value
  ---------------------- ------------------------- ---------------------------- ----------- ----------
  Cohen's kappa                                                                             
   0                     0.90                      0.02                         0.86-0.94   \< 0.001
   1                     0.95                      0.01                         0.93-0.97   \< 0.001
   2                     0.95                      0.01                         0.93-0.97   \< 0.001
   4                     0.93                      0.02                         0.88-0.98   \< 0.001
   8                     0.98                      0.00                         0.97-0.99   \< 0.001
  Scott's pi                                                                                
   0                     0.90                      0.02                         0.86-0.94   \< 0.001
   1                     0.95                      0.01                         0.93-0.97   \< 0.001
   2                     0.95                      0.01                         0.93-0.97   \< 0.001
   4                     0.93                      0.02                         0.88-0.98   \< 0.001
   8                     0.98                      0.00                         0.97-0.99   \< 0.001
  Brennan-Prediger                                                                          
   0                     0.94                      0.01                         0.93-0.96   \< 0.001
   1                     0.97                      0.01                         0.96-0.98   \< 0.001
   2                     0.97                      0.00                         0.96-0.98   \< 0.001
   4                     0.95                      0.02                         0.91-0.98   \< 0.001
   8                     0.99                      0.00                         0.98-0.99   \< 0.001
  Gwet's AC2                                                                                
   0                     0.95                      0.01                         0.93-0.96   \< 0.001
   1                     0.97                      0.00                         0.96-0.98   \< 0.001
   2                     0.97                      0.00                         0.96-0.98   \< 0.001
   4                     0.95                      0.02                         0.92-0.98   \< 0.001
   8                     0.99                      0.00                         0.98-0.99   \< 0.001
  Krippendorff's alpha                                                                      
   0                     0.90                      0.02                         0.86-0.94   \< 0.001
   1                     0.96                      0.01                         0.94-0.97   \< 0.001
   2                     0.95                      0.01                         0.93-0.97   \< 0.001
   4                     0.93                      0.02                         0.88-0.98   \< 0.001
   8                     0.98                      0.00                         0.97-0.99   \< 0.001

95%CI = 95% confidence interval.

###### SIGMA-VB: Spearman's correlation coefficients between raters

                Rater B                                                                                                                                                                     
  ------------- ------------------------------------------ ------------------------------------------ ------------------------------------------ ------------------------------------------ -------------------------------------------
  **Rater A**                                                                                                                                                                               
   Week 0       0.91[\*](#TFN02t03){ref-type="table-fn"}   0.66[\*](#TFN02t03){ref-type="table-fn"}   0.48[\*](#TFN02t03){ref-type="table-fn"}   0.50[\*](#TFN02t03){ref-type="table-fn"}   0.37[^†^](#TFN03t03){ref-type="table-fn"}
   Week 1                                                  0.95[\*](#TFN02t03){ref-type="table-fn"}   0.39[\*](#TFN02t03){ref-type="table-fn"}   0.69[\*](#TFN02t03){ref-type="table-fn"}   0.29[^†^](#TFN03t03){ref-type="table-fn"}
   Week 2                                                                                             0.95[\*](#TFN02t03){ref-type="table-fn"}   0.61[\*](#TFN02t03){ref-type="table-fn"}   0.54[\*](#TFN02t03){ref-type="table-fn"}
   Week 4                                                                                                                                        0.92[\*](#TFN02t03){ref-type="table-fn"}   0.43[\*](#TFN02t03){ref-type="table-fn"}
   Week 8                                                                                                                                                                                   0.98[\*](#TFN02t03){ref-type="table-fn"}

SIGMA-VB = Brazilian Portuguese version of the SIGMA.

p \> 0.001;

p \> 0.05.

###### SIGMA-VB and HAM-D: Spearman's correlation indexes

                 HAM-D                                                                                                                                                                                           
  -------------- ----------------------------------------------- ----------------------------------------------- ----------------------------------------------- ----------------------------------------------- -----------------------------------------------
  **SIGMA-VB**                                                                                                                                                                                                   
  Rater A                                                                                                                                                                                                        
   Week 0        **0.66** [\*](#TFN02t04){ref-type="table-fn"}   0.56[\*](#TFN02t04){ref-type="table-fn"}        0.50[\*](#TFN02t04){ref-type="table-fn"}        0.45[\*](#TFN02t04){ref-type="table-fn"}        0.45[\*](#TFN02t04){ref-type="table-fn"}
   Week 1        0.49[\*](#TFN02t04){ref-type="table-fn"}        **0.70** [\*](#TFN02t04){ref-type="table-fn"}   0.48[\*](#TFN02t04){ref-type="table-fn"}        0.58[\*](#TFN02t04){ref-type="table-fn"}        0.39[\*](#TFN02t04){ref-type="table-fn"}
   Week 2        0.29[^†^](#TFN03t04){ref-type="table-fn"}       0.20[^†^](#TFN03t04){ref-type="table-fn"}       **0.74** [\*](#TFN02t04){ref-type="table-fn"}   0.50[\*](#TFN02t04){ref-type="table-fn"}        0.47[\*](#TFN02t04){ref-type="table-fn"}
   Week 4        0.36[\*](#TFN02t04){ref-type="table-fn"}        0.27[^†^](#TFN03t04){ref-type="table-fn"}       0.39[\*](#TFN02t04){ref-type="table-fn"}        **0.87** [\*](#TFN02t04){ref-type="table-fn"}   0.47[\*](#TFN02t04){ref-type="table-fn"}
   Week 8        0.1                                             0.20[^†^](#TFN03t04){ref-type="table-fn"}       0.32[^†^](#TFN03t04){ref-type="table-fn"}       0.51[\*](#TFN02t04){ref-type="table-fn"}        **0.88** [\*](#TFN02t04){ref-type="table-fn"}
  Rater B                                                                                                                                                                                                        
   Week 0        **0.66** [\*](#TFN02t04){ref-type="table-fn"}   0.60[\*](#TFN02t04){ref-type="table-fn"}        0.47[\*](#TFN02t04){ref-type="table-fn"}        0.49[\*](#TFN02t04){ref-type="table-fn"}        0.51[\*](#TFN02t04){ref-type="table-fn"}
   Week 1        0.54[\*](#TFN02t04){ref-type="table-fn"}        **0.71** [\*](#TFN02t04){ref-type="table-fn"}   0.50[\*](#TFN02t04){ref-type="table-fn"}        0.57[\*](#TFN02t04){ref-type="table-fn"}        0.49[\*](#TFN02t04){ref-type="table-fn"}
   Week 2        0.38[\*](#TFN02t04){ref-type="table-fn"}        0.29[\*](#TFN02t04){ref-type="table-fn"}        **0.78** [\*](#TFN02t04){ref-type="table-fn"}   0.46[\*](#TFN02t04){ref-type="table-fn"}        0.46[\*](#TFN02t04){ref-type="table-fn"}
   Week 4        0.41[\*](#TFN02t04){ref-type="table-fn"}        0.39[\*](#TFN02t04){ref-type="table-fn"}        0.48[\*](#TFN02t04){ref-type="table-fn"}        **0.85** [\*](#TFN02t04){ref-type="table-fn"}   0.54[\*](#TFN02t04){ref-type="table-fn"}
   Week 8        0.07                                            0.22[^†^](#TFN03t04){ref-type="table-fn"}       0.32[^†^](#TFN03t04){ref-type="table-fn"}       0.46[\*](#TFN02t04){ref-type="table-fn"}        **0.85** [\*](#TFN02t04){ref-type="table-fn"}

HAM-D = Hamilton Depression Rating Scale; SIGMA-VB = Brazilian Portuguese version of the SIGMA.

p \> 0.001;

p \> 0.05.

Bold type denotes correlation \> 0.60.
